The kinetics revealed that the reaction was of pseudo-first-order in excess of thiolate anion. Anrlysis with gas chromatography-mass spectrometry showed that the main product was an adduct of thiol with bicyclomycin in an equal molar ratio. acrylamide and 0.33% (w/v) methylene bisacrylamide (LAEMMLt10j), and system 2 methylene bisacrylamide (0.068%) and acrylamide (10%). The exposure period for fluorography was about 9 weeks at -75'C .
Thin-layer chromatography (TLC) of bicyclomycin and its thiol adducts was performed on silica gel plates (Wakogel Fsu,), using a solvent system of chloroform -methanol (5: 1, v/v); and the compounds were detected by staining with iodine vapor. The kinetics of reaction of bicyclomycin with excess methanethiolate were determined by measuring density of iodine-stained spots with a microdensitometer. The main product (Rf 0.4 on TLC) was obtained by reacting 500 mg of bicyclomycin with 2.5 ml of 15°'o (w/v) sodium methanethiolate for 30 minutes at room temperature, and purified by repeated TLC as described above. Gas chromatography-mass spectrometry was carried out with Shimazu GCMS-90005; and 'H-NMR spectrometry and spin-spin decoupling study with JNM-4H-100 spectrometer at 100 MHz in MOD, containing trimethyl silane as an internal standard. and additional minor binding proteins (BBPs 8, 9 and 10) were observed, using slab gel system 1 (Fig. 3A) . The difference was probably due to the procedure of preparing membrane fractions:
2-mercaptoethanol was employed in the previous experiments', but not in the current ones. With slab gel system 2, BBPs 2, 3 and 4, which were detected as single proteins in gel system 1, were separated into double bands (Fig. 3B ). The binding of ["C]bicyclomycin was markedly inhibited by pretreating the cell envelope with dithiothreitol or 2-mercaptoethanol ( Fig. 3 C and D) . On the contrary, the binding pattern was not significantly affected by the pretreatment with acyl derivatives of bicyclomycin: butyrate and benzoate ( Fig. 3 E and F).
Reaction of Bicyclomycin with Methanethiol
For the purpose of elucidating the mechanism of reaction of bicyclomycin with the sulfhydryl group, the reaction was studied using methanethiolate as a model compound.
As determined by ['4C]Bicyclomycin (250 /ig/ml) was bound to envelopes of E. coli JE5506 for 30 minutes at 30 C, and bicyclomycin-binding proteins were fractionated b/ SDS polyacrylamide gel elect rophoresis, using system I gel (A). The envelope fractions were preincubated for 10 minutes at 30 C with distilled water (B), dithiothreitol 4 mg/ml (C), 2-mercaptoethanol 5 mg!ml (D), bicyclomycin-3'-benzoate :2 mg/ml (E), or bicyclomycin-3'-butyrate (F): then [°°C]bicyclomycin was added to the mixture and Sarkosyl-soluble proteins were separated by system 2 slab gel electrophoresis. 25-C, forming a main product of higher mobility (Rf 0.4) and several minor ones (Fig. 4) . Bicyclomycin did not significantly decompose under the same conditions. The kinetics of reaction of bicyclomycin and excess methanethiolate were determined, showing that the reaction seemed to be of pseudo-first-order (Fig. 5a) . A linear relationship vas found between logarithm of the reaction rate constant (k') and pH (Fig. 5b) . The results suc;gested that the observed pseudo-first-order rate constants are related to thiolate anion conThe procedures followed those described in the legend of Fig . 3 . The main product (Rf 0.4 on TLC) was purified as described in "Materials and Methods", and was silylated with trimethylsilyl imidazole. The silylated compound was analyzed with gas chromatography -mass spectrometry. appeared ii the spectrum of the thiol adduct. These changes indicated that the methanethiol group is bound to CI or C; of bicyclomycin (Fig. 8, 1 or I1) . Since no signal due to Cs-methyl group could be detected in the spectrum, the possibility of structure (11) There seems to be another possibility that the reaction may occur by allylic rearrangement.
Many investigators have indicated that the sulfhydryl groups of enzymes play an important role in the catalytic site (cf. a monograph"'). Therefore, it is still possibile that bicyclomycin may react with other elements of bacteria and/or interfere with other enzymes.
The direct proof of inhibitory effects of bicyclomycin on enzymic functions is expected.
